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Foreword

This. Indian Standard which is identical with IEC Pub 384-2/QC : 300400 (1982) `Fixed capacitors for use in electronic equipment-Part 2: Sectional Specification: Fixed metallized polyethylene-terephthalate film dielectric dc capacitors,' issued by the International Electrotechnical Commission was adopted by the Bureau of Indian Standards on 15 March 1988 on the recommendation of the Capacitors Sectional Committee and approval of the Electronics and Telecommunication Division Council. Wherever the words `International be -read as `Indian Standard'. Cross References In this lndian Standard, the foliowing International respect& place the following: Standards are referred to. Read in their Standard' appear, referring to this standard, they should

International

Standard

Correspotrding

Indian Standard

IEC Pub QC 001001 (1981) Basic rules of the IEC quality assessment system for electronic components (IECQ) IEC Pub QC 001002 (1981) Rules of procedure of the IEC quality assessment system for electronic components (IECQ) IEC Pub 384-l (1982) Fixed capacitors for use in electronic equipment: Part 1 Generic specification 3

IS QC 001001 : 1988 Basic rules of the IEC quality assessment system for electronic components (IECQ) IS QC 001002 : 1988 Rules of procedure of the IEC quality assessment system for electronic components (IECQ) (Identical) IS QC 300000 Fixed capacitors for use in electronic equipment: Generic specification (Identical)

The technical committee responsible for the preparation of this standard has reviewed the provisions of the following International Publications and has decided that they are acceptable for use in conjunction with this standard: IEC Pub 62 (1974) Marking codes for resistors and capacitors IEC Pub 63 (1963) Preferred number series for resistors and capacitors
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IEC Pub 68 Basic environmental IEC Pub 410 (1973) Sampling IS0 3( 1973) Preferred

testing procedures plans and procedures fqr inspection number; by attributes

numbers - ,Series of preferred

The text of Amendment

No. 1 to the IEC Pub 384-2/QC : 300400( 1982) has been incorporated. primarily for use under the IEC Q System. A regular could be different, identical or similar to this standard. Standard Indian

This standard is intended Standard for this component

Only the English language text in the International it in this Indian Standard.

has been retained while adopting
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FIXED CAPACITORS FOR USE IN ELECTRONIC EQl_`IP.MENT Sectional specification: Fixed metallized polyethylene-terephthalate film dielectric d.c. capacitors

SECTION

ONE -

GENERAL

1. General
1.1 Scope This standard applies polyethylene-terephthalate to fixed capacitors for direct current, with metallized dielectric for use in electronic equipment. electrodes and

depending on conditions of use. They These capacitors may have "self-healing properties" are primarily intended for applications where the a.c. component is small with respect to the rated voltage. Two performance grades of capacitors are covered. Grade I for long-life application and Grade 2 for general application.

Capacitors for radio interference suppression are not included. but are covered by IEC Publication 384-14: Fixed Capacitors for Use in Electronic Equipment. Part 14: Sectional Specification: Fixed Capacitors for Radio Interference Suppression. Selection of Methods of Test and General Requirements. 1.2 Object The object of this standard is to prescribe preferred ratings and characteristics and to select from IEC Publication 384-l (1982). the appropriate quality assessment procedures. tests and measuring methods and to give general performance requirements for this type of capacitor. Test severities and requirements prescribed in detail specifications referring to this sectional specification shall be of equal or higher performance level. because lower performance lcvcls are not permitted.

Publication ( 1974) Publication (1963) Publication

62 63

Marking

Codes for Resistors

and Capacitors.

68

Preferred Number Series for Capacitors and Resistors. Amendment No. 1 (1967). Amendment No. 2 (1977). Basic Environmental Testing Procedures. 5
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I'ublic:~tion

3X4-i :
410:

Fixed

Capacitors

for

Use in Electronic

Equipment. by Attributes.

(I%?)
I'l~blicution

Part I : Generic Specification. Sampling Plans and Procedures

for Inspection

(1973)
Publication

( 1% I : : Basic Rules of the Components (I ECQ). Publication QC 001002 ( 1981): Rules of Procedure
QC 001001

I EC of

Quality the I EC

Assessment Quality

System Assessment

far

Electronic System for

Electronic

Components

(IECQ).

IS0 Standard (1973)
.SilII'.

3:

Preferred

Numbers

-

Series of Preferred

Numbers.

The above references apply 10 the current editions except for IEC Publication edition in the applicable test clauses of the generic specification shall be used.

68, for which the referenced

I .3

/t~/o~t~iution to he given in a detail spec(fication Detail specifications shall be derived from the relevant blank detail specification to those of ihe generic,
are included, they shall

Detail specifications shall not specify requirements inferior or blank detail specification. When more severe requirements
in Sub-clause
an asterisk. .Vr:l<`.
The inforrw~mn gl\en in Sub-clause 1.4.1 may for convenience.

sectional
be listed
by

I.9 of the detail

specilication

and

indicated

in the test schedules.

for example

be presented in tabular

form.

The shall

followng prcfcrably

Information be selected

shall from

be given those

in each
given in

detail
the

specification
appropriate

and
clause

the values
of this

quoted
sectional

specification.

I .4. I

Outline
There colnparison
affcc~

chowitlg ~itd di~~wmiom
shall be an illustration
\\ith and

of

the

capacitor
Dimensions

as be

an
and

aid
their

to the
shall

easy detail

recognition
tolerances.

and

for A II :trc

of the
Shall

capacitor. bc

others.

associated

which

interchangeability

mounting.
\t;lrcd ill

shall
rJld~inJettU,

given
howe\

in

specllication. dimension\

dilJJCtJ~i~JIJs $\en

prCfCrably the converted

er, when

t/Je original
bc added.

ilJ inches.

mc\ric

dimensions

in millimctre~

Sormally.

the

numcricai
:llJd Ihe

wluca

xh~ll, be fi\u
When co\,ered

for

the

Icngth

01 tne

body.

the

wdth

;tnd the
and

hetght length
their

of the

hod)

wire \pac~ng.
ranges) shall ;Irc

or for cylindrxal
nece\snry. by a dct:iil

types. the body diameter.
for example \lwcification wjicn 2 numhcr the

and

and diameter
aa\ociatcd

of the tcrminatton\.

of item,

(capacitance

KIIUCS voltage tolerance\

dimcri>ionz

hc pkrccd

in a table
dcscribcd

below
above.

tht
the

drawtng.
dct:til

\L'lJcn \uch

the

cont1gur;ttlon lnforrnatwn

i\

other a\ will

th:ln

spec~llc:it~cJn \i,`hen

ah:ill

htatc` i\

dinlcnsional

;td~quatcly this shall

dcacribc

the cxpaciror.
\l~Icd

rhc c:ip;icitor

nc)l dc5igncd

for USC OIJ printed

boards.

bc clexrtv

111 the

dcta11 \pecilic`ation.

h
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The

ratings

and

characteristics with

shall

be

in

;ICC~~~IIKY

.,vith

the

relevant

clauses

of

this

specification.

together

the following:

tIdditional

characteristics

may for

be

hstcd.

when

they

are

considered

necessary

to

specilj

atkquately

the component

desig

and application

purposes.

The applicable

detail thr

spccitication the wlderahility

shall

prescribe

the

test

methods.

severities
heat test.

and

requirements

and the resistance

to soldering

The package. stated.

detail

specilication
from

shall

(pecify

the content I .6 of this

of the marking sectional

on the capacitor
shall

and

on the

Deviation\

Sub-clause

specification.

be specifically

I .5. I

/`c'r~/o/~l,lc/,/c (' Ly~ll' Capacitor\
parametc`r\.

I cYl/Urc~ifor'.\ (kw~-lqiJ,J long-life appllcotions Ivith stringent rcquircnients for the electrical

for

I .5.2

f'c~~lol~,,lrrllc~~~ &v`lltl~~ 2 cYrptrc'itcw.s igcwcwl
C`apacitora are not for general application

/`//"/"`\"j
the stringent requirements for Grade I capacitors

where

necessary. 7
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1.5.3

Rated vbltage The rated voltage is the maximum capacitor at the rated temperature.
NW. - The sum of the d.c. voltage

d.c. vci'ltage which

may be applied

continuously

to a

and the peak a.c. voltage applied not greater than 280 V:

to the capacitor

shall not exceed the rated

voltage. The value of the peak a.c. voltage shall not exceed the following the frequencies stated and shall b

percentages of the rated voltage at

50 Hz: 20% 100 Hz: 15% IOOOHz: 10004 Hz: unless otherwise speclfled in the detail specification. 3% I%

1.6

Marking Sub-clause 2.4 of I EC Publication 384-1, with the following details: \

1.6.1

The information given in the marking is normally selected from the following importance of each item is indicated by its position in the list:

list; the relative

al 6) cl d) .;: g) hl iJ
1.62

rated capacitance; rated voltage (d.c. voltage may be indicated tolerance on rated capacitance; category voltage; year and month (or week) of manufacture; manufacturer's,,name or trade-mark; climatic category; manufacturer's type designation; reference to the detail specification.

by the symbol ---or

-);

The capacitor shall be clearly marked with a), b) and c) above and with as many as possible of the remaining items as is considered necessary. Any duplication of information in the marking on the capacitor should be avoided. The package containing in Sub-clause 1.6.1. Any additional marking the capacitors shall be clearly marked with all the information listed

1.6.3

1.6.4

shall be so applied

that no confusion

can arise.

SECTION

TWO -

PREFERRED

RATINGS

AND

CHARACTERISTICS

2. 2.1

Preferred

ratings

and chm-acteristics

Prejhrred characteristics The values given in detail specifications shall preferably be selected from the' following:

2.1.1

Pwferred climaric categories The capacitors covered by this specification to the general rules given in IEC Publication 8 are classified 68-1 into climatic categories according

!S , QC 300400 : 1988 IEC QC 300400 : 1982

The lower and upper category temperatures test shall be chosen from the following: Lower category Upper category Duration A'orc.temperature: temperature: - 55 `C.

and the duration

of the damp heat. +xdy-state

- 40 `C and

- 25 "C -+ 125 "C

4 85 "C, + 100 "c` and

of the damp

heat. steady-state

test: 4. IO, 21 and 56 days
oI' rhe endurance teal ~ur?c, accelerated ageing h;c\ 10 hc

With cmliuuous operalion at 125 OC in exccz\ considered (see detail specification).

The severities respectively. 2.2 2.2. I Prc$wwl

for the cold and

dry heat tests are the lower and upper category

temperatures

values qf' ra f ings ; C, ) of rated capacitance are: 1. 1.5, 2.2, 3.3. 4.7 and xlalues given from 6.X and in IEC their decimal 63:

Rated capacitance Preferred multiples. values

These values conform to the E6 series of preferred Preferred Number Series for Resistors and Capacitors. If other values are required they shall preferably

Publication

be chosen

the El2 series.

?.2.2

Tolerance

011 rared capacitance tolerances (Us) on the rated capacitance are * 10% and +20%

The preferred 2.2.3 Rated voltage

The preferred values of rated voltage are: 40 V - 63 V - 100 V - 160 V - 250 V -- 400 V _630 V - 1000 V - 1 600 V. These values conform to the basic series of preferred values R5 Sekes of preferred numbers. given in IS0 Standard 3: Preferred numbers

2.2.4

Category* voltage The category

( b',.) is: temperature temperature 100 OC, and 125 OC.

voltage

0.8 (I, for upper category 0.5 I/, for upper category 2.2.5 Rated tentperature The standard

value of rated temperature

is X5 Y'.
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3.

Quality

asscssrncnt

procedures

3.

I

Primrr~~ Sliipc ff1 .I~irrfrrfo~~rrwc~
The primary stage of manutitcture is ihc winding of the capacitor clc`nicnt or the equivalent

operation.

3.2

Str~ictrrrtrll~~ Capacitors processes

Sitl7ikrr

~`ot~p~rlcwts as being structurally be of similar dini-rent arc capacitors produced with similar

considered materials.

and

bough

rhey may

case size`s and values.

The available the

information when test

required the

in

Sub-clause for

3.5.1 which

of

I EC

Publication requested information

384-t is

~h~rtt recluired

be

made After the

prcscribcd

in the detail parameters

specification

and when variables

by a purchaser.

endurance

arc

capacitance

change.

tan 8 and the insulation

resistance.

The

procedures

for

Qualification 384-t. for

Approval

testing

are given

in Sub-clause

3.4 of the Generic

Specification. The periodic sample

I EC Publication
to is be used in is given

schedule tests size

Qualification 3.5 of

Approval this 3.4.1

testing

on The

the basis

ot

tot-by-tot using

and

given

Sub-clause

specification. and 3r4.2

procedure

a fixed

schedule

in Sub-clauses

~&XV.

The The This

fixed
sample

san~t~tc size shalt may not

procedure

15 described of the range

in

IEC

Publication for

35-1-l. which

Sub-ctausc approval

3.4.X is sought.

J.

be represcntati\,e

of capacitors

may

or

be the complete

range covered

by the detail

specitication.

The \ ottagcs

sample the four

shati towcst volk~gc or six

consist and
shalt \atucs

of spccimcn\ also

having

the lowest there for lo

and highest are more than

vottagc~ four

and

for

these ~111

highest

capaciranccs. bc tc<~cd. Thus of ~pccimcns

When

ralcd tcbring rcquircd

~oltxgcs

inrcrmcdiatc of cithclthan \ ~IIUCS. four

the approval bc tested

of a range. When bc that

i\ rcquircd of 1~5s for foul

(capac~tancc vot~age combinations).

the range conskts

\~tucs.

the

number

shall

Spare N) One

~pccimcn~ per per
V;IILIC

arc permitted wh~ct~ lvhich not
may

as t'ottows:
used 10

be

replace
as

the pcrmittcd for

defccti\,e in Group specimens whictl

"0". are dct'ccti\c

I>/ One

value

may

be

used

rcptacenients

because of incident5 The numbers numbers may gilen

atlributablc "0"

to rhc manufacturer.
that all

in Group

assume

groups I"..

are applicable.

If this

is not so the

bc reduced

accoriiin_ely. I(;
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When

additIona

groups

are introduced

number of specimens required for Group required for the additional groups.

into the Qualification "0" shall be increased

Approval test schedule. the by the same number as that

Table I gives the number of samples to be tested in each group or sub-group the permissible number of defectives for qualification approval tests.
3.4.2 Tests

tog&her

\vith

The complete series of tests specified in Tables I and 11 ace required for the approval of capacitors covered by one detail specification. The tests of each group shall be carried out in the order given. The whole other groups. Specimens groups. sample shall be subjected
to

the tests of Group

"0" and then divided

for the

found

defective

during

the tests of Group

"0" shall net

be used for the other

"One defective" tests of a group.

is

counted

when a capacitor

has noi satisfied

the whole or a part of the

The approval is granted when number of permissible defectives permissible defectives.
Now. -- Tables I and

the number of defectives does not exceed the specified for each group or sub-group and the total number of

M together form the fixed sample size tesi schedule, for which Table I includes the details for the sampling and permissible defectives for the different tests or groups of tests, whereas Table II together with the details of test contained in Section Four gives a complete summary of test conditions and
performance requirements and Indicates where e.g. for the test method or conditions be made in the detail specification. of tesl a choice has to

The conditions of test and performance requirements for the fixed sample size test schedule shall be identical IO those prescribed in the detail specification for quality ccnformance inspection.

II
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I---Number
number

of 5pecimcns (17) and of permiwhle dcfccrivc\ (p&
-i--For SIX v,ilucs iI to he tc\ted

For four or less values I) 10 be tesred

Visual examination Dimensions Capacirance 0 Tangent of loss angle Voltage proof Insulation resistance Spare specimens Robustness of terminations Component sollen reslhtance

4.1 4.2.2 4.2.1 4.2.4

_ ._ -. _ _. _
Rapid change of temperature

Bump or shock 1) Solvent resistance of the marking _I 4.10 9 36, 2 4 s4 ..J 3 6

3 4

Endurance Charge and discharge 4.13 5 20 I 30

I

2

I) As required in the detail specification. 2) Not more than one defective is permitted 1) Capacitance-voltage combinations,

from any one value. 3.4. I.

see Sub-clause

12

__ ... _..._--II
or ND Number qwmenh Conditions (see Note of test I) ul (II b

_...-.-

Subcloure

number

and

Tcit

(see Note

I)

Group 0 4. I Visual examination

XI)

4.1 Dimensions 4.2.2 Capacitance

tdrrail)

4.2.3 Tanrcnt
(Ian CT)-

of 10~ angle

Frqucncy:

I kH7

4.2. I Voltage

prwl

4.2.4

Insulation

reswince

Set detaii specibation the method

for

Group 1A 4.3.1 Initial measurements

D

See
Table

I

4.3 Robustness terminalions

of

,
4.

II

C`omponcnl

I / /

13
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Number Sub-clause number and I) D IGI spccimem Conditions of test

of (n) of Performance requiremenls (see Note I)

and number pexmissiik defectives (lid)

Test (see Note

(see Note 1)

I-

4.4.2

Final measurements D

Visual

examination

see Table I

Uo visible damage Ilegible markin$ AC

Capacitance Tangenl of loss angle ' ' EZtSo,`rZlE _ ncrease of tan n: 10.003 10.002 43.1

C 5 I pF Grarlc C z I pF Grade

I
I

SO.005 C I I pt: Grxlc z SO.003 C > I IIF Grade 7 compared IO taIuc'\ measured in 1.3.1 Group IB 4.5 Solderabrlity Without ageing See detail specification for the method Good tinning as evidenced by free flowing of the solder with wetting of the terminations or solder shall flow within . s. as applicable

4.15

Solvent resistance of the marking (if applicable)

Solvent: Solvent tern perature: Method I Rubbing material: Recovery time:

Legible marking

1.6. I lnitral

measuremems

Capacitance Tangent of loss angle: For CR > I pF: at I kHz CR S 1 pF: at IO kHz

4.6 Rapid change of temperature

(IA = Lower category temperature (/a = Upper category temperature Five cycles Duration I = 30 min No visible damage see Visual examination

4.7 Vibration

For mounting method detail specification Procedure B4 Frequency range: from to Hz

.

H;

Amplitude: 0.75 mm or acceleration 98 m's' (whichever is the less severe) Total duration: J.7.: Frnal inspection 6 h No visible damage see

Visual examination For mounting method detail specification

4.X Bump (or shock. see 4.9)

Number of bumps: .. Accelerstion: . 1 rn.s.2 Duration _ _

_ - _ -

of pulse:

. ms - - -

-T
Sub-clause number and Test (see Note 1) D & Conditions of test (see Note 1)

_-_

.----.

____-.__

_... ~~__.

Number of specimens (PI) and number of permissible defectives ____~ O(i) Set Table -_

Performance requirements (see Note I)

4.9 Shock 4.8)

(or bump.

see

For mounting method see detail specification Acceleration: m s: Duration of pulse: mb

i_ ,

-~ __-__

/ I

I

4.8.3 or 1.9.3 Fi.lal measurements

Visual examination AC Capacitance Tangent of loss angle Increase of tan&: (,0.003 C < I )lF Grndu I lO.002 C :' I lil- Grade I 10.005 <` f I nF Grade 2 10.003 C` ., I )iF Grade 2 compared to \;iIuc'~ measured in 4 6. I

Insulation
Group 1

resistance

D sequence Temperature: upper temperature Duration: 16 h category

1.10 Climatic

1.10.2 Dry heat 1.10.3 Damp heat, cyclic. Test Db. first cycle 1.10.4 Cold

Temperature: lower category temperature Duration: 2 h Air pressure: (85 mbar) 8.5 kPa

4.10.5 Low air pressure (if required by the detail specification)

4.10.5.3 Intermediate measurement

Visual examination

No permanent breakdoun, flashover or harmful deformation of the case

4.10.6 Damp heat, cyclic, Test Db, remaining cycle: , 4.10.6.2 Final measurements Visual examination No visible damage Legible marktng AC -- 5 5% of \;IIUC C measured in 44.2 4.8.3 or 4.9.3 as applicable Increase of land: <0.005 C 2 1 tiF Grade I 10.003 C > I lrF Grade I <0.008 C 5 I pF Grade 2 10.005 C > I pF Grime 2 compared to values measured in 4.3.1 or 1.6.1 as applicable 250% of values in 4.2.4.2

,Capacitance

Tangent

of loss angle

Insulation

reststance

-

L

i 15

i

-L
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T ---- i Number
Sub-clause number I) and

of specimens (n) of Performance requirements (see Note I) permissible defectives (Pfl)

and number

Test (see Note

-~ Group 2 4.1

.-___.

See Tahle I heat, st.,idy

I

Damp

state 4.1

I. I

Initial

measurements

!
4.1 I .3 Final measurements

Tangent of loss angle at I kH7 Visual exammation No visible damage Legible marking

C`apucitnnce

Tangent

of loss angle

Increase of land: 10.005 compared IO values measured in 4. I 1. I

Insulation

resistance

L50%

of values in 4.2.4.2

Group 3 4.12 Endurance

D Duration: Grade I: 2000 h Grade2: IOOOh

See Table

I

4.12.

I

Initial

measurements

Capacitance Tangent of loss angle

For Ca > CR I

I

pF: at

I

kHz

I uF: at 10 kHz

4.12.5

Final

measurements

Visual .examination

No visible damage Legible marking AC

Capacitance

of values measured 4.12.1 Tangent of loss angle

in

'

Increase of tan6: 10.003 C 2 I pF Grade ~0.002 C > I pF Grade <O.OOS C I I uF Grade 10.003 C > I uF Grade

I
I 2 2

. , ~ Insulation_
resistance

,

;

,

~~

2.4.;

16
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i
Sub-clause number and 1) Test (see Note

?--D &

--r
j
Conditions (see Note of test 1)

__~~. -T
: I

Number

of

,
Performance requirements ' `(see Note I)

specimens (n) and number of permissible defectives ti(n

-m---mf----Group 4 4.13 Charge 4.13. and discharge measurements Capacitance Tangent For of loss angle D. ! See Table

I t-

I

Initial

CR > 1 pF: at CR I

I

kHz

1 pF:

at 10 kHz

Duration Duration 4.1313 Final measurements

of charge: of discharge:

.s .. s
AC 7; :I; ;: :;;;z ;

Capacitance

of values measured in 4.13.1 Tangent of loss angle Increase of tand: 10.003 C I 50.002 C > 10.005 C I <0.003 C > compared to measured in Insulation resistance V 250% 1 pF Grade 1 I pF Grade I 1 pF Grade 2 1 HF Grade 2 values 4.13.1

of values in 4.2.4.2

3.5

Quality Conformance Inspection Formation of inspection lots a) Groups A and B inspection
These tests shall be carried out on a lot-by-lot the currellt basis. production into inspection lots subject to the

3.5.1

A manufacturer may aggregate following safeguards:

(1) The inspection

lot shall consist I

of structurally

similar

capacitors

(see Sub-clause

3.2).

(24 The sample tested shall be representative

of the values the inspection lot: _ in relation to their number; - with a minimum of five of any one value.

and

dimensions

contained

in

(26) If there are less than five of any one value in the sample the basis for the drawing of
samples shall Inspectorate. be agreed between the manufacturer and the National Supervising

b) Group C inspection
`These tests shatl be carried out on a periodic basis. of the specified periods and shall In order to cover the range of

Samples shall be representative be divided into high, medium

of th'e current production and low voltage ratings. 17
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approvals in any period one case size shall be tested from each voltage group. In subsequent periods other case sizes and/or voltage ratings in production shall be tested with the aim of covering the whole range.

3.5 2

Test sclmide The schedule given in Section for the lot-by-lot and periodic tests for Quality Two, Table IV of the Hank Detail Specification, Conformance Inspection is I EC Publication 384-2- 1.

3.5.3

Delayd

delivery

When, according to the procedures of I EC Publication 384-l. Sub-clause has to be made. solderability and capacitance shall be checked as specified inspection. 3.5.4
Assessment tewis

3.5.2, re-inspection in Group A and B

The assessment level(s) from the following Tables

given in the blank IIIA and III B:

detail

specification

shall

preferably

be selected

TABLE

IIIA

Inspection sub-group**

D* IL AQL W) IL

E AQL ( "4 )
2.5 1.o 2.5

/

,L

[`-;+ f&j
(`16) I
I /

( " 0)
i

Al A2 Bl

s-4 II s-3

]

IL = inspection AQL = accfptable

level quality level

TABLE

111 B

I
'
Inspection sub-group** _

D*

P

n

c

CIA CIB Cl CZ C3

c-4

3

9

I

p = periodicity in months n = sample size c = permitted number of defectives

l

**

The assessment levels D. F and G are under considerarion. The content of the Inspection sub-groups is described in Sccrion Two OC the rclLvant

hlanh de~;lll \~~CCI~`IC;IIIO~

18
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SECTION

FOUR

TEST AND

MEASUREMENT

PROCEDURES

This section

supplements

the information

given in 1EC Publication

384-1, Section

Four.

4. 4.1

Tests and measuring methods Visual examination I EC Publication and check of`dimensions 384-1, Sub-clause 4.4.

4.2 4.2.1

Electrical

tests

Voltage proqf Sub-clause 4.6 of I EC Publication 384-1, with the following details:

4.2.1.1

Test circuit Delete the capacitor C,. the rated capacitance C, shall be smaller than or equal to 1 s and

The product of R, and greater than 0.01 s. R, includes the internal

resistance current

of the power supply. to a value equal to or less than 1 A.

Rz shall limjt the discharge 4.2.1.2

The following voltages shall be applied between the measuring points of Table I in &lbclause 4.5.2 of IEC Publication 384-1, for a period of 1 min for qualification'approval tes_ting and for a period of 1 s for the lot-by-lot quality conformance testing.

Test point 10)

Test voltage Grade 1: 1.6 ua Grade 2: I.4 ua

lb).

1~) and Id!

2 UR with a minimum of2ooV

Nute. ~

The occurrence

of se!f-healing

breakdowns

during

the application

of the test voltages is allowed

4.2.2

Capuc'itance Sub-clause 4.7 of IEC Publication 384-1, with the following details:

4.2.2.1

The capacitance capacitance values

shall be measured at, or corrected to, a frequency. > IO uF, 50 Hz to 120 Hz may be used.

of 1000 Hz. For rated

The applied peak voltage at 1000 Hz shall not exceed 3% of the rated voltage, and &e applied peak voltage at 50 Hz to 120 Hz shall not exceed 20% of the rated voltage with a maximum of 100 V (70 V r.m.s.).

19
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4.2.2.2 The capacitance

shall be within

the specified

tolerance.

4.2.;

~UCIII~PIII .(!j' loss angle (tan&) Sub-clause 4.8 of IEC Publication 384-l. with the following details:

4.2.3. L

Measuring

conditions jbr nwuswen~ents as follows:

ut 1000 H:

TanrS shall be measured

- Frequency: 1000 Hz. - Peak voltage: 13% of the rated voltage. - Inaccuracy: I IO x 10-j (absolute value).
4.2.3.2 Requirement

,for measurements

at 1000 Hz values shown
in the following table:

Tanb

shall not exceed the applicable

Tan6 (absolute value)
Rated capacitance Grade

I

capacitors

Grade

2 capacitors 0.01 0.01

_<I pF
>I pF

0.008 0.01

4.2.3.3 Measuring

conditions .for measurements with CR< I uF, tans

at 10 k Hz shall be measured as follows:

For capacitors

- Frequency: 10 kHz. _ Voltage: 1 V r.m.s. maximum. - Inaccuracy: < 10 x 10-d (absolute

value).

4.2.4

Insulation Sub-clause

resistance 4.5 of IEC Publication 384-1, with the following details:

4.2.4.1

Before measurement. the capacitor shall be fully discharged. The product of the resistance of the discharge circuit and the rated capacitance of the capacitor under test shall be 20.01 s or any other value prescribed in the detail specification.

4.2.4.2

The 384-l.

measuring

voltage

shall

be in accordance

with Sub-clause

4.5.2 of IEC

Publication.

The voltage of the voltage

shall be applied source'.

immediately

at the correct .%h,te through

the internal

resistance

The product of the internal resistance and smaller than I s or any other value prescribed 20

the rated capacitance of the capacitor in the detail specification.

shall be
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The insulatron

resistance

shall meet the following

requirements:

I

I

Minimum RC product I R = msulatton resistance between the terminations) (C = rated capacitance)

.~l~ntmum InAarlon rw~trtncc hctuccn the terminations

Minimum msulation resistance between terminations and case

1

(9
Measuring points in accordance Ia/ Rated capacitance: > 0.33 pF Rated voltage: >lOOV Grade I 10000 <IOU v >lOOV I with Table

(MQ)

/
4.5.2 of IEC Publication 384-l:

(MQ)

I

in Sub-clause lOi

I _
PF

lb/. lc,. Id)

-t

10.33

llOOV

:
2 2500

I
5 000

2

I
30 000

2'1 7 500 15000

/2

1250

/ I

3750

30 000

4.2.4.3

When the test be corrected to correction factor. factors can be capacitors :

is made at 20 OC by In case of considered

a temperature other than 20 OC, the result shall. when necessary, multiplying the result of the measurement by the appropriate doubt, measurement at 20 `T is decisive. The following correction as an average for metallized polyethylene-terephthalate film

Temperature PC) 15

Correction

factor

0.79 0.83 0.87 0.91 0.95 1.00 I .05 I.10 I.15 I.20 1.26 1.32 1.3g I.45 1.52 1.59

I6
I7 IX 19 20 `I

22
`3 24 2 26 27 2x 29 30 11

I .h6
1.74

12
33 34 35

I .x2
I.91 2.00

21
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1.22.

The

tangent of loss angle shall bc measured

xcordins

to Sub-clauses

4.2.3.1

or 4.2.3.3

as

appropriate.

4.4. I 4.4.2

Conr/i/iom: Fiuul The
given

No prc-dr!,ing

i~~.spc~c~t~ot~. III(`(I.\III'L'III(`I~/,\ trucl rc,clrlir.c'/rlcll/s
capacitor5 in Table I I.

shall be \,isually

examined

and nwaau~~d and shall nvxt

the

rcyuirenwnts

Sub-clause 4.15 of I EC

Publication

3X4-I.

\\ith

the li,llo\ving

details:

4.5.1

Test umlirio~~.~:
The

No agcinp.

rcquiremenrs
neither

When

~~lnbule tcsl method shall he prescribed in the detail specification. IC~r the _ globule metliod is appropriate the soldering iron the solder bath nor the soldel iron SiK A.

test shall

bc used kvith soldering

4.5.2

The

performance

requirements

are

gilen

in Table

II.
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9X m/sJ, whichever is the lower amplitude, over one of the following frequency ranges: to 55 Hz. 10 H7 10 500 Hz. 10 Hz to 2000 Hz. The total duration shall be 6 h.

10 Hz

The detail qccification sh:~ll specify the frequ'ency range and shall also prescxibe the mountins mcthort to he used. For capacitors with axial leads and intended to be mounted by the lead5 only. rhc distance hetueen the body and the mounting point shall be 6* 1 mm.

Sub-clause

4.18 of I EC Publication

384-l.

with the following

details:

The detail specification

shall state whether

the bump

or the shock test applies.

Not required.

4.8.2

The detail specification

shall state which of the following

severities

applies:

Total

number

of bumps:

1000 or 4000

Acceleration : `Pulse duration:

or ' 98 m/G (10 g) 390 m/s2 (40 g) 6 ms 1 i 16 ms

The detail specification shall also prescribe the mounting method to be used. For capacitors with axial leads and intended to be mounted by the leads only, the distance between the capacitor hoe and the mounting point shall be 6& 1 mm.

4.8.3

Final

impiJ(.tioil.

t)1~~J.~llret)leilt.s and

reyliiretnetm

The capacitors shall given in Table II.

be visually

examined

and

measured

and

shall

meet

the requirements

Sub-clause

4.W of I EC Publication

384-1, with the following

details:

The detail specification

shall state whether

the bu,np

or the, shock test applies.
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4.9.2 The detail specification shall state which of the following preferred severities applies: Pulse-shape: half-sine
r

Peak acceleration

Corresponding duration of the pulse

Cm/s2 WI
294 (30) .I

thk)
18 II 6

The detail specification shall also prescribe the mounting method to be used. For capacitors with axial leads and intended to be mounted by the leads only, the distance between the body and the mounting point shall be 6i I mm. 4.9.3
Final inspection. nwusurcn~ents and requirerrlents

The capacitors shall be visually examined and measured and shall meet the requirements given in Table II.
4,

IO Clirllaf ic sequence Sub-clause 4.21 of IEC Publication 384-1, with the following details:

4.10.1

Initial measurements Not required, see Sub-clauses 4.4.2, 4.8.3 or 4.Y.3 as applicable.

4.10.2 Dr1, hear Sub-clause 4.21.2 of I EC Publication 384-l. 4.10.3
Dunlp lrcut. c:ldic. Test Dh. jirsl cycle

Sub-clause 4.21.3 of IEC Publication 384-l. 3.10.4
Cold

Sub-clause 4.21.4 of IEC Publication 384-l. 4. IO.5 LOW air pressure Sub-clause 4.215 of IEC Publication 384-l. with the following details: 4.10.5.1 The test, if required in the detail specification, shall .be made at a temperature of I5 `C to 35 "C and a pressure of 8.5 kPa (85 mbar). The duration of the test shall be I h. 4.10.5.2 While still at the specified low pressure and during the last five minutes of the one hour period, the rated voltage shall be applied. The sample part of capacitors submitted to this test shall be subdivided into two or three parts as necessary and each part submitted to one of the tests laid dotin in Table 1 of Subclause 4.5.2 of I EC Put&cation 384-l. 4.10.5.3
Final inspecctitin ad requirements

The capacitors Table Il.

shall be visually examined 24

and shall meet the requirements .c

given in
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4.10.6

Damp heat. cyclic,

Test Db, remaining

cycles

Sub-clause 421.6 of I EC Publication 384-l. with the following details:

4.10.6.1 Within 15 min after removal from the damp. heat test, the rated voltage shall be applied for 1 min at test point A using the test circuit conditions as given in Sub-clause 4.2.1.

4.10.6.2

Final

inspection,

measurements

and requiremenrs

After recovery, the capacitors shall be visually examined and measured and shail meet the requirements given in Table II. 4.11
Datnp hear, steady state

Sub-clause 4.22 of I EC Public&ion 384-l. with the following details:

4. I 1. I

tnirial

tneasurements

The capacitance shall be measured according to Sub-clause 4.2.2. The tangent of loss angle shall be measured according to Sub-clause 4.2.3.1. 4.11.2 Within 15 min after removal from the damp heat test, the voltage proof test according to Sub-clause 4.2.1 shall be carried out, but with the rated voltage applied.
Final inspection. measurements and requirements

4.11.3

After recovery, the capacitors shall be visually examined and measured and shall meet the requirements given in Table II. 4.12
Endurance

Sub-clause 4.23 of IEC Publication 384-I; with the foilowing details:

4.12.1

Initial

measurements

Initial measurements shall be inade as prescribed by Sub-clause 4.3.1. 0.12.2 Grade I capacitors follows : shall be tested for 2 000 h and Grade 2 capacitors for 1 000 h as

Category Tezqxrature Voltage (d.c.) into 85 `C 1.25 L'R I part 100 `C I.25 UC 2 parts 85 c 125`C 1.25 UC k 85 `C I.25 2 parts UK

1.25 .!IK

Sample part divided

.

f

4.12.3 The test voltage shall be applied to each capacitor

individually through a resistor whose in farads and R is the

value R is equal to "-FG R, where CR is the rated capacitance resistance in ohms and is to be within 30% of the calculated 2 MR. 2.5

value with a maximum of
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4.12.4

Alier the specified period the capacitors shall be allowed to recover and shall tKcn bc discharged across the same resistor R as defined in Sub-clause 4.12.3.

capacitors shall be visually examined and measured and shall mee! the requirements given in Table'll.
4. I.3 Cluqc~ urul discharge

The

Sub-clause 4.27 of IEC Publication 384-l. with the following details:

4.13. I

Initial measurements

Initial measurements shall be made as prescribed by Sub-clause 4.3.1. 4.13.2 The capacitors shall be subjected to 10000 cycles of charge and discharge at a rate of approximately one cycle per second. Each cycle shall consist of charging and discharging the capacitor. Each capacitor shall be .individually charged with the rated voltage through a 220 x 10-6 R, where CR is the rated capacitance in farads. or the value resistor with a value
CR

required to limit the charge current to 1 A (or to the higher current value given in the detail specification), whichever resistance value is the greater. Each capacitor shall be individually 10 x l&6 R, with a minimum of 20 R, or a discharged throug! a resistor with a value of CR

lower value when prescribed in the detail specification.

4.13.3

i, Mll

measurements

and requirements

After recovery, the capacitors shall be measured and shall meet the requirements given in Table II.

4.14

Component

solvent

resistance

Sub-clause 4.31 of IEC Publication 384-l. 4.15
Solvent resistance of the marking

Sub-clause 4.32 of IEC Publication 384-l.

